Background: Alloxan causes experimental diabetic conditions (hyperglycemia) in experimental animals through oxidation and the formation of free radicals (oxidative stress) that damage pancreatic β cells. The ethanol extract of the henna leaves can decrease oxidative stress. The purpose of this study is to know the effect of ethanol extract of henna leaves to decrease blood sugar level and increase superoksida enzyme activity.
BACKGROUND
Persistent hyperglycemia in people with diabetes mellitus (DM) is a risk factor associated with increased oxidative stress due to an imbalance between free radicals and natural antioxidants formed by the body. Increased oxidative stress can occur in insulin dependent diabetes mellitus (IDDM) or type I DM and non insulin dependent diabetes mellitus (NIDDM) or type II DM. In type I DM, oxidative stress destroys pancreatic β cells while in type II DM, it will cause impaired insulin production, release, and insulin function (Sheikhpour, 2013) . Alloxan compounds (C4H2N2O4) are one of the toxic diabetogenic substances, especially to pancreatic beta cells, and when given to experimental animals such as mice, it can cause miceto-diabetic animals (Prameswari et al., 2014) . Alloxan may be administered intravenously, intraperitoneally, or subcutaneously to experimental animals (Goyal et al., 2016) .
Oxidative stress is an imbalance between free radical production or reactive oxygen species (ROS) with antioxidants, which free radical levels are higher than antioxidants (Kurkcu, 2010) . The high oxidative stress that lasts longer e-ISSN: 2549-0265 (online) will cause cell membrane lipid peroxidation, autocesidation reaction, apoptosis, deoxyribo nucleic acid (DNA) damage and cause of degenerative diseases one of which is diabetes (Kothari et al., 2010) .
Diabetes mellitus (DM) is a metabolic disorder in the body characterized by elevated blood glucose levels (hyperglycemia) because there are abnormallities of metabolism pathways of carbohydrates, fats and proteins caused by insulin secretion abnormalities, insulin work, or both (ADA, 2014) .
Diabetes mellitus can be caused by many factors, one of which is free radical (oxidative stress). If the hormone insulin is lacking or not available in the body, then glucose in the blood can not enter the cell causing high glucose levels in blood or hyperglycemia. Normal fasting blood glucose levels in humans range from 80-110 mg/dL, and normal blood glucose levels in mice 95-125 mg/dL (Suarsana et al., 2010) . The condition of hyperglycemia will lead to glucose autooksidation reactions, protein glycation and activation of polyol metabolism pathways that will accelerate the formation of free radicals and cause the formation of oxidative stress (Jameson, 2010) . The rate of oxidative stress in DM patients has proven to be higher than in normal conditions (Sunyoto, 2015) .
Giving antioxidants according to Siahaan et al., (2016) can bind free radicals that can reduce the risk of DM. The body has an antidote to overcome free radicals in the form of endogenous antioxidant enzymes (Wresdiyati et al., 2008; Astuti et al., 2009) . The mechanism of the body's natural defense system is the endogenous antioxidant enzyme, superoxide dismutase (SOD), catalase (Cat), and glutathione peroxidase (GPx) (Suarsana et al., 2010) . Cells will be protected from oxidative stress condition by SOD by catalyzing the dismutase of superoxide anions (O2-) to O2 and H2O. Superoxide dismutase (SOD) levels in mouse liver tissue under stress conditions indicate a decrease (Rahmawati et al., 2014) .
Decreasing levels of SOD under stress conditions was not expected, given the function of SOD as an antioxidant superoxide radical counterterative that amounts increased in conditions of oxidative stress. Therefore, it was necessary to increase the levels of SOD by consuming food containing exogenous antioxidants. Oxidative stress conditions require antioxidants from the outside (exogenous). Some products of natural compounds such as flavonoids, coumarins, curcuminoids or terpenoids, isolated from plants have shown strong antioxidant activity and low toxicity (Yang et al., 2007) .
Antioxidants from the outside (exogenous) can be obtained from plants rich in antioxidants one of which is the henna plant (Lawsonia inermis Linn.). The plant (Lawsonia inermis Linn.) has been used to treat various diseases such as liver damage, rheumatoid arthritis, headache, diarrhea, leprosy, fever, heart disease, boils and diabetes (Sanni et al., 2010; Choubey, 2010; Goswami et al., 2011) . Based on phytochemical screening, the leaf contains phenolic compounds (coumarin, flavonoid, naphthalene, lawsone, gallic acid derivatives) and glycosylated protein (Hsouna et al., 2011) .
Based on Choubey's study (2010) concluded that giving of ethanol extract of henna leaves (Lawsonia inermis Linn.) 500 mg/ kgbb for 28 days effectively decreased blood glucose level of mice. Study from Chikaraddy et al., (2012) , stated that the ethanol extract of henna leaves (Lawsonia inermis Linn.) with dose of 150 mg/kg BW, 200 mg/kg BW and 400 mg/kg BW for 3 weeks could decrease blood sugar levels of albino mice.
Ethanol extract of henna leaves with 400 mg/kg BW showed significant changes in decreasing blood sugar levels compared with doses of 150 mg/kg BW and 200 mg/kg BW. The Ojewunmi et al. (2013) study demonstrated that 100 μg/ml DPPH of free activity of inhaled Lawsonia radical showed a maximum inhibition of 77.39%, 50.78% and 83.18% in lipid and nitric oxide peroxidation in vitro. Treatment of ethanol extract of henna leaves given orally for 21 days showed a significant decrease in blood glucose levels (p <0.001) compared with control of untreated diabetes. Stangeland et al., (2009) mentioned a decrease in blood glucose levels would minimize the risk of oxidative stress in cells and tissues.
Natural antioxidants contained in the henna leaf extracts such as phenolic flavonoids and alkaloids, can play an important role in health. The active compounds of these natural materials have been studied to have antidiabetic activity (Cing, 2010) .
The active compound in the leaf can be extracted by using a particular solvent. According to Lukiati (2012) the solvent commonly used for the extraction of natural materials is ethanol because it is better than the water solvent, commonly used as a drug preliminary analysis and safe for further consumption. Ethanol will attract phenolic compounds, flavonoids, steroids, alkaloids and tannins. In addition, alcohol is an excellent multipurpose solvent for the extraction of polar compounds and non-polar compounds (Harborne, 1984) .
Henna leaf extract is expected to be developed as a phytopharmaca, and used for the management of blood glucose levels in inhibiting further complications (Gayatri, 2012) . As a lot of benefits of henna leaf and the public have not got scientific information related to the content of antioxidants and the properties of these plants, especially diseases caused by free radicals, in addition to previous studies are still examining the effects of antioxidants to mice liver, no reports about the efficacy of henna leaf in coping with stress oxidative action in the pancreas in hyperglycaemia condition.
The purpose of this study is to analyze the effect of ethanol extract of henna leaves to superoxide dismutase (SOD) activity of wistar hyperglycemic mice.
SUBJECTS AND METHOD
The study was an experimental study, with study design of post-test only control group design in wistar mice, divided into 4 groups: negative control group, positive control group (alloxan 120 mg/kg BW), group receiving alloxan of 120 mg/kg and ethanol extract of henna leaves of 200 mg/kg BW; the group receiving alloxan of 120 mg/kg and ethanol extract of henna leaves of 400 mg/kg BW; and the group receiving alloxan of 120 mg/kg and ethanol extract of henna leaf of 600 mg/kg BW.
Mice (Rattus norvegicus) strain wistar hyperglycemia within two days after giving alloxan, blood sugar ≥250 mg/dl. After the blood sugar level increased, then given ethanol extract of leaf of hen for 28 days. SOD serum mice was tested by using the Enzy ChromTM Superoxide Dismutase Assay Kit (ESOD-100) on the 29th day.
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RESULTS
Blood sugar level of normal mice was measured by Glucometer. Results of blood glucose level of mice could be seen in Picture 1.
Picture 1. Blood glucose level diagram of rats per week
Description: P1 (negative control), P2 (positive control), P3 (ethanol extract of henna leaves 200 mg/kg BW), P4 (ethanol extract of henna leaves 400 mg/kg BW), P5 (ethanol extract of henna leaves 600 mg/kg BW).
Based on picture 1, it appeared that giving alloxan could damage pancreatic β cells characterized by increasing KGD. P 1 KGD group which was not alloxaninduced did not increase, whereas alloxan-induced P2, P3, P4 and P5 were increasing. On the 7th day, P3, P4 and P5 groups were decreasing in KGD compared bybefore giving the extract of henna leaf, while P1 control group was negative and P2 positive control increased. On the 14th day, P1 and P2 groups were decreasing in KGD as well as P3 and P4, while P5 did not increase significantly. On the 21st day KGD groups P2, P3, P4 and P5 decreased while P1 group increased. On day 28 KGD P4 and P5 group decreased while P1, P2 and P3 group increased.
Blood glucose levels between groups were significantly different, which significant decreases occurred in the group given ethanol extract of henna leaves 200 El/kg BW, 400mg/kg BW, and 600 mg/ kg BW. The group receiving a dose of 400mg/kg BW had the lowest decrease (significant), this result was similar to Chikaraddy et al. (2012) .
DISCUSSION
The decrease of KGD in the treatment group given ethanol extract of henna leaf can be caused by bioactive compounds contained in the ethanol extract of henna leaf that can prevent the occurrence of oxidation in pancreatic β cells so the damage can be reduced. The bioactive compounds contained in the ethanol extract of henna leaf are based on phytochemical screening such as polyphenols, flavonoids, alkaloids and tannins. The role of polyphenols is thought to be capable of protecting pancreatic β cells from the effects of free radical toxicity produced under chronic hyperglycemia conditions, but it also plays a role in lowering blood sugar levels (Ridwan et al., 2012) .
Alkaloid is an antioxidant that can reduce free radicals due to giving alloxan. Tanin has antioxidant activity by inhibiting tumor growth and hypoglycemic activity by increasing glycogennesis. Flavonoids can prevent complications by clearing excessive free radicals, breaking the chain of free radical reactions, binding metal ions and inhibiting polyol pathways through inhibition of aldose reductase enzyme (Prameswari et al., 2014) .
The decrease in KGD in P2 group occured due to the physiological selfhealing mechanism by repairing pancreatic β cells and new cell division (mitosis) that progressed in stages.
Based on the result of the study, the measurement data of superoxide dismutase (SOD) enzyme activity of male wistar mice blood after treatment for 28 days were shown in Table 1 .
The results showed that giving ethanol extract of henna leaf had no difference of significant increase to the the activity of enzyme superoksida dismutase (SOD) wistar mice. The highest increase in superoxide dismutase (SOD) activity of wistar mice was found in P4 group, indicating that the SOD in P4 group increased toward P1 group compared to P2, P3 and P5 groups. Superoxide dismutase was the body's leading defense against the activation and toxicity of free radical compounds (Astuti et al., 2009) . Increasing SOD activity after giving ethanol extract of henna leaves containing polyphenolic compounds; flavonoids. Srividya et al., (2010) added that there was an increase in SOD activity in diabetic mice treated with galang extract (Alpinia galanga).
The increasing activity of SOD may be due to the flavonoids in the cardamom leaf extract. Some previous studyers have proved that green tea polyphenol antioxidants are able to reduce oxidative stress by preventing the chain reaction of converting superoxides into superoxide hydrogen by donating hydrogen atoms from the aromatic hydroxyl (-OH) group of polyphenols to bind free radicals and discharging them from the body through excretion systems (Ridwan et al., 2012) . e-ISSN: 2549-0265 (online)
The ethanol extract of henna leaves 400 mg/kg BW with a dose of leaf ethanol significantly decreased the blood glucose level of wistar mice and there was no significant difference in the activity of Superoxide Dismutase (SOD) enzyme on the group treated with ethanol extract of henna leaf.
